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Secondary postpartum hemorrhage (PPH) is hemorrhage
commencing more than 24 hours following delivery until
6weeks postpartum. It is an unusual complication following a
vaginal deliverywith a reported incidence of 0.5 to 1.3%, but is
associated with serious maternal morbidity and mortality.1
Intraperitoneal hemorrhage, following a vaginal delivery, is a
very rare and unanticipated cause of secondary postpartum
hemorrhage. Bleeding from utero-ovarian vessels,2–4 rup-
tured aneurysm of the splenic artery,5 and the Santorini
plexus in the space of Retzius6 have been reported. Only six
cases of spontaneous rupture of uterine artery in puerperium
after an uncomplicated vaginal delivery have been
reported.3,4
Case
A 39-year-old multiparous woman underwent a spontaneous
vaginal delivery following induction of labor at 38 weeks’
gestation for chronic hypertension with superimposed pre-
eclampsia. The delivery was atraumatic without any perineal
or cervical lacerations, but complicated by uterine atony and
primary postpartum hemorrhage with 800 mL estimated
blood loss. Management included bimanual massage, oxyto-
cin, and carboprost administration. Her postpartum hemo-
globin was 8.6 g/dL. The patient remained hemodynamically
stable and was discharged home on postpartum day 2. She
presented to the emergency department on postpartumday3
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Abstract Secondary postpartum hemorrhage due to an intraperitoneal bleed following a vaginal
delivery is extremely rare. We present a case of spontaneous rupture of the uterine
artery following a normal vaginal delivery with a delayed presentation, which resulted in
signiﬁcant morbidity. This case discusses the presentation and management of this rare
obstetrical emergency. The report also discusses the role of selective arterial emboliza-
tion in management of secondary postpartum hemorrhage.
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with acute abdominal pain and clinical evidence of hypovo-
lemic shock. Therewas minimal vaginal lochia and the uterus
was ﬁrm to palpation. Focused assessment with sonography
for trauma (FAST) demonstrated hemoperitoneum. Immedi-
ate exploratory laparotomy was performed. A large retroper-
itoneal hematoma was identiﬁed arising from the pelvis.
Because of the severity and degree of the hematoma inﬁltra-
tion, the source of bleeding could not be identiﬁed with
limited dissection. Abdominal packing was performed. Neg-
ative-pressure wound therapy (external wound vacuum-as-
sisted closure [VAC]) was placed. The massive transfusion
protocol was in place in an attempt to stabilize the patient. A
transfemoral arteriogramwas performed, which demonstrat-
ed a large expanding area of hemorrhage arising from the left
uterine artery (►Fig. 1). Coil embolization and complete
occlusion of the anterior division of left internal iliac artery
were achieved (►Fig. 2). The patient remained in the inten-
sive care unit for 5 weeks. During this time, she was taken
back to the operating room six times for abdominal washout
and VAC replacement. She had multiple postoperative com-
plications, including an episode of cardiorespiratory arrest,
respiratory failure requiring tracheostomy, bilateral lower
extremity and right arm deep venous thrombosis, pulmonary
embolism, acalculous cholecystitis, and bacterial sepsis. In
total she received 34 units of packed red blood cells, 14 units
of fresh frozen plasma, and 20 units of platelet concentrates.
After interventions for the aforementioned morbidities, the
patient’s condition stabilized and she was eventually dis-
charged to continue her recovery as an outpatient.
Discussion
This case of secondary PPH presents a rare obstetrical emer-
gency. It demonstrates the potential catastrophe associated
with delayed presentation of spontaneous rupture of the
uterine artery in the immediate puerperium. Hypovolemic
shock without signiﬁcant external bleeding, abdominal pain,
palpable abdominal mass, or peritoneal signs are the usual
presenting features.3,4 Initial management includes aggres-
sive ﬂuid resuscitation and/or transfusion of blood and blood
products. An immediate laparotomy is warranted when
intraperitoneal hemorrhage is identiﬁed. Hematoma evacua-
tion and ligation of the bleeding vessel should be attempted.
However, in some cases such as ours, the source of bleeding
cannot be identiﬁed. Depending on the intraoperative ﬁnd-
ings, treatment by the use of surgical compression sutures,
hysterectomy, and pelvic arterial ligation are appropriate
interventions.7 In some cases, despite these measures, the
bleeding continues and abdominopelvic packing is used to
attenuate hemorrhage in order to stabilize the patient while a
deﬁnitive approach is attempted.
Embolization of the bleeding artery is a reasonable consid-
eration when surgical intervention cannot guarantee control
of the bleeding site. Utilizing access to the concerned artery
through catheters and guidewires and extravasation of con-
trast material as studied by digital subtraction angiography, an
interventional radiologist locates the position of the correct
artery or vein supplying the site of the bleeding. Embolization
of the selective artery is then performed using a variety of
materials including coils, foam, microspheres, and particles.
The prerequisites for selective embolization are that the
patient should be hemodynamically stable and that an experi-
enced radiologist with the required infrastructure is available.
Fig. 1 Transfemoral arteriogram demonstrating a large expanding
area of hemorrhage arising from the left uterine artery.
Fig. 2 Achieving coil embolization and complete occlusion of anterior
division of left internal iliac artery.
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Selective arterial embolization has been associatedwith a high
clinical effectiveness rate and a low complication rate in
appropriate patients. In a study of 66 women undergoing
uterine artery embolization for PPH, the overall clinical success
rate was 95% and the overall complication rate was 4.5%.8
Hemodynamic changes associated with pregnancy, con-
genital arterial venous malformations, inﬂammatory pro-
cesses, and arterial degeneration have been reported as
possible causes of this catastrophic complication.9As a biopsy
of the affected artery was not obtained for microscopic
examination, the etiology of the uterine artery rupture in
this case remains unclear. Similar to this case, the left uterine
artery is more commonly involved in the rupture.3,4 Factors
associated with the increased frequency of rupture of the left
uterine artery include dextrorotation of the uterus and left
occipitotransverse/left occipitoanterior position the fetal
head.4 An extensive search of literature did not reveal any
association of bimanual uterine massage with spontaneous
rupture of pelvic vessels.
Althoughmultiple adverse pregnancy outcomes have been
reported after elective uterine artery embolization for man-
agement of ﬁbroids including decreased ovarian reserve,
increased risk of miscarriage, abnormal placentation, fetal
malpresentation, increased cesarean delivery and PPH,10 the
data on pregnancies after uterine artery embolization after
PPH are limited. However, most patients resumed menstrua-
tion and some have successfully carried subsequent
pregnancies.11
This case is the second case of spontaneous uterine artery
rupture reported with delayed presentation after vaginal
delivery3; however, it is the ﬁrst reported case in which
selective artery embolization was successfully used for man-
agement. In conclusion, this case highlights a rare presenta-
tion of secondary postpartum hemorrhage due to
spontaneous rupture of the uterine artery. The availability
of a multidisciplinary team, including the use of selective
uterine artery embolization, was vital in averting maternal
mortality despite signiﬁcant morbidity.
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Established Facts
• Secondary postpartum hemorrhage due to intraperito-
neal bleed is rare.
•Management includes aggressive resuscitation, utero-
tonics, surgical intervention, and selective arterial
embolization.
Novel Insights
Delayed intraperitoneal hemorrhage following a vaginal
delivery may take the emergency room physician and
obstetrician by surprise. Hypovolemic shock without ex-
ternal bleeding should raise the suspicion for intraperito-
neal hemorrhage. Multiple surgical techniques may be
required to stop bleeding. There is a role of selective
arterial embolization in managing this rare cause of sec-
ondary postpartum hemorrhage.
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